INTRODUCTION
Patellofemoral instability is characterized by episodes of subluxation and dislocation of the patellofemoral joint. It mainly affects young individuals of both sexes, with predominance in females.
It accounts for approximately 3% of all injuries involving the knee joint. 1 The risk factors that have been identified include: trochlear dysplasia, lateral patellar tilt > 20º, patellar height ratio > 1.2 according to the Caton-Deschamps index, tibial tuberosity to trochlear groove (TT-TG) distance > 16 mm, skeletal immaturity at the first episode of dislocation and history of contralateral patellar dislocation. 2, 3 Treatment for patellofemoral instability may be surgical or conservative, depending on the number of episodes of dislocation and anatomical risk factors. No consensus has been reached regarding which method is better, in terms of function, quality of life and number of recurrences. [4] [5] [6] Outcome measurements can be used to determine functional performance and to aid in decision-making on treatment options. Currently, the outcome measurements that are used for assessing people with knee disorders include the Fulkerson patellofemoral score, 7 the International Knee Documentation Committee form, 8, 9 the Lysholm knee score, 10,11 the Kujala patellofemoral disorder score 12, 13 and the Norwich Patellar Instability (NPI) score. 14 Of these, only the NPI score was designed specifically for people with patellofemoral instability. Nevertheless, all of these measurements except the NPI score have been translated and culturally adapted for the Brazilian population. The NPI score shows moderate inverse correlation with the Kujala patellofemoral disorder score and the Lysholm knee score (rho = -0.66 to -0.54; P < 0.05) and has high internal consistency (Cronbach's alpha = 0.93).
14 Since the NPI score has not been translated or culturally adapted for the Brazilian population, and since this is the only score specifically designed for individuals with patellofemoral instability, the aims of the present study were firstly to translate and culturally adapt the NPI score for use in Brazilian Portuguese and secondly to assess its validity for the Brazilian population.
METHODS

Ethical considerations
This study was approved by the research ethics committee of the State Public Servants' Institute of São Paulo on August 16, 2018 (approval number: 2.825.402). All participants signed an informed consent form or an assent form, depending on their age.
Procedures
Translation and cultural adaptation
The translation and cultural adaptation of the NPI score followed the procedure proposed by Price et al. 15 The original English ver- and the Kujala patellofemoral disorder score. 13 The Lysholm knee score 10 was created with the purpose of assessing symptoms of ligament injury and knee-related instability. It consists of eight closed questions with scores for each one. Its final score ranges from zero to 100, such that higher scores indicate that the patient is in better condition. 16 The Kujala patellofemoral disorder score 12 consists of 13 closed questions relating to the function of the knee joint, and it is directed towards patients with a history of patellofemoral joint involvement (pain and dysfunction). Its final score also ranges from zero to 100, such that higher scores indicate that the patient is in better function.
Statistical analysis
The descriptive data were represented by the mean (with standard deviation). The assumption of normality was evaluated through visual inspection of the histogram and using the Shapiro-Wilk test.
This showed that symmetrical distribution was present for all the data analyzed. The Pearson correlation coefficient was used to analyze the correlation between the NPI score, Lysholm knee score 11 and Kujala patellofemoral disorder score, 13 with an alpha error of P < 0.05. All data were presented with their 95% confidence intervals (CI). The statistical analysis was performed using the R software, version 3.4.4 for Windows (R Foundation, Vienna, Austria).
RESULTS
The 40 participants with atraumatic patellar dislocation who participated in the validation process answered all the items of the questionnaires. Their demographic characteristics and score results are presented in Table 1 . The Brazilian version of the NPI score showed moderate correlation with the Brazilian Portuguese versions of the Lysholm knee score 11 (r = -0.56; 95% CI: -0.74 to -0.30; P < 0.01) and the Kujala patellofemoral disorder score 13 (r = -0.57; 95% CI: -0.75 to -0.31; P < 0.01). These results are summarized in Table 3 .
DISCUSSION
This study demonstrated the translation, cultural adaptation and validation of the NPI score for use in the Brazilian population and its correlation with the Brazilian versions of the Lysholm knee score and the Kujala patellofemoral disorder score.
The translation and cultural adaptation of the NPI score followed the procedure proposed by Price et al. 15 This procedure was adapted from Guillemin et al., 18 Bullinger et al. 19 and Beaton et al. 20 This procedure was used because: (1) patellofemoral instability comprises only 2%-3% of all knee injuries 1 and, therefore, the affected individuals constituted a rare population; and (2) several authors have successfully used this procedure in other translation, validation and cultural adaptation processes.
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The Kujala patellofemoral disorder score 12 and the Lysholm knee score 10 are among the scores most used for evaluation of patellofemoral dysfunction in studies aiming to evaluate the efficacy of treatments for this condition. [24] [25] [26] Both of these scores contain only a single item on knee instability, and only the first of them has an item on patellofemoral instability. However, this latter item only presents low correlation with the NPI score. 14 This situation makes it difficult to accurately quantify the effect of these treatments on patients with patellofemoral instability and to adequately follow up the population.
Development of the NPI 14 score has been found to be extremely important for adequate assessment of therapies for individuals with patellofemoral instability. It is currently the only tool available for this purpose. The NPI 14 score consists of 19 questions that were based on a previous study that had aimed to assess which activities cause greater sensation of instability in these patients. The results obtained from the present study regarding validation were similar to the findings previously reported 14 from the development of the NPI score. That study also reported that there was a moderate correlation between the NPI score and the Lysholm knee score and the Kujala patellofemoral disorder score. 14 As in the earlier study, the findings from the present study can be explained through the relationship between the NPI score and patellofemoral joint disorders and between this score and general knee instability. However, we hypothesize that a strong correlation between these instruments could not be observed in both studies because only the NPI score was developed specifically to assess cohorts with patellar instability.
Although the cohorts used in the two studies were different (such that in the earlier study, only individuals who were surgically managed were recruited), the results regarding validity were very similar. This suggests that the NPI score can be used for both conservatively and surgically managed patellar instability patients.
The most notable limitation of this study was that the responsiveness of the NPI score, i.e. the capability of the instrument to detect changes in the progression of a disease, 27 was not assessed.
Further studies are warranted, to assess the reliability, responsiveness and floor and ceiling effects of the Brazilian Portuguese version of the NPI score, and to establish its minimal clinically important difference (MCID). Establishment of the MCID would be particularly helpful for evaluating patient-reported outcomes, for guiding clinical practice and, ultimately, for enabling more optimally directed patient care.
Based on the findings from the present study, the Brazilian Portuguese version of the NPI score was satisfactorily translated.
It proved to be a valid tool for use in research and clinical practice, in following up patients with patellofemoral instability.
CONCLUSION
The NPI score has now been translated and culturally adapted and has been demonstrated to have validity for use in Brazilian
Portuguese. Following this, the NPI score may now be considered for use within clinical and research practice, to aid in assessment and decision-making for individuals with patellofemoral instability.
